Involvement of cAMP/Epac/PI3K-dependent pathway in the antiproteolytic effect of epinephrine on rat skeletal muscle.
Very little is known about the signaling pathways by which catecholamines exert anabolic effects on muscle protein metabolism, stimulating protein synthesis and suppressing proteolysis. The present work tested the hypothesis that epinephrine-induced inhibition of muscle proteolysis is mediated through the cAMP/Epac/PI3K-dependent pathway with the involvement of AKT and Foxo. The incubation of extensor digitorum longus (EDL) muscles from rats with epinephrine and/or insulin increased the phosphorylation of AKT and its downstream target Foxo3a, a well-known effect that prevents Foxo translocation to the nucleus and the activation of proteolysis. Similar effects on AKT/Foxo signaling were observed in muscles incubated with DBcAMP (cAMP analog). The stimulatory effect of epinephrine on AKT phosphorylation was completely blocked by wortmannin (selective PI3K inhibitor), suggesting that the epinephrine-induced activation of AKT is mediated through PI3K. As for epinephrine and DBcAMP, the incubation of muscles with 8CPT-2Me-cAMP (selective Epac agonist) reduced rates of proteolysis and increased phosphorylation levels of AKT and Foxo3a. The specific PKA agonist (N6BZ-cAMP) inhibited proteolysis and abolished the epinephrine-induced AKT and Foxo3a phosphorylation. On the other hand, inhibition of PKA by H89 further increased the phosphorylation levels of AKT and Foxo3a induced by epinephrine, DBcAMP or 8CPT-2Me-cAMP. These findings suggest that the antiproteolytic effect of the epinephrine on isolated skeletal muscle may occur through a cAMP/Epac/PI3K-dependent pathway, which leads to the phosphorylation of AKT and Foxo3a. The parallel activation of PKA-dependent pathway also inhibits proteolysis and seems to limit the stimulatory effect of cAMP on AKT/Foxo3a signaling.